i ht oF He caw | 
a Acide taiatalatict tt 
a ee Te 


a 
“S| Hinols | fechnograprl 
a 
a ES Hie laa 195 


How to buck up a bucket 


To carry the tremendous load on the sheaves of this giant, 
17-ton-capacity clamshell, engineers mount them on Tim- 
ken® tapered roller bearings. Due to line contact between 
rollers and races, Timken bearings have unusual load- 
carrying capacity. And because of their tapered construc- 
tion, they take radial and thrust loads in any combination. 
Friction is practically eliminated. Lubrication is kept to a 
minimum because Timken bearings permit effective closures 
to keep dirt and water out and retain lubricants longer. 


Mounting sheave bearings 


The Timken bearings in this application are mount- 
ed with slotted cone spacers to provide lubrication 
through the shaft. The entire sheave assembly is 
clamped together by means of a nut and spacers BSG ears — 
between each bearing assembly. Felt seals are used. ee Ne i wim 
Cups are mounted with a press fit in the sheave | S22 
hubs and positioned with snap rings. 


How you can learn 
more about bearings 


Some of the engineering problems you'll face 
after graduation will involve bearing applica- 
tions. If you’d like to learn more about this 


Be ay ce tag aaa ea phase of engineering, we'll be glad to help. For 
TAPERED ROLLER BEARINGS additional information about Timken bearings 


and how engineers use them, write today to The 
Timken Roller Bearing Company, Canton 6, 
Ohio. And don’t forget to clip this page for 
future reference. 


NOT JUST A BALL © NOT JUST A ROLLER C> THE TIMKEN TAPERED ROLLER c> 
BEARING TAKES RADIAL @) AND THRUST -®— LOADS OR ANY COMBINATION sw 
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“Youth is not a time of life—it is a state of mind; it is a temper of 
the will, a quality of the imagination, a vigor of the emotions, a pre- 
dominance of courage over timidity, of the appetite for adventure 


over love of ease. 


“Nobody grows old by merely living a number of years; people 
grow old only by deserting their ideals. Years wrinkle the skin, but the 
giving up of enthusiasm wrinkles the soul. Worry, doubt, self-distrust, 
fear and despair—ithese are the long, long years that bow the head 


and turn the growing spirit back to dust. 


“Whether seventy or sixteen, there is in every person’s heart the 
love of wonder, the sweet amazement at the stars and star-like things 
and thoughts, the undaunted challenge of events, the unfailing child- 


like appetite for what next, and joy in the game of life. 


“You are as young as your faith, as old as your doubt; as young 
as your self-confidence, as old as your fear; as young as your hope, as 


old as your despair. 


“So long as your heart receives messages of beauty, cheer, cour- 
age, grandeur and power from the earth, from Man and from the 


Infinite, so long you are young. 


“When the wires are all down and all the central place of your 


heart is covered with the snows of pessimism and the ice of cynicism, 

then, certainly, you are grown old indeed!” 

—from a framed message which hung over 
the desk of General MacArthur in his 
Manila Headquarters. 


How to move mounfains—non-stop 


When it comes to moving mountains—or spreading the 
landscape around—you can’t beat bulldozers. 

You can, however, beat a bulldozer if you put into it 
a part that can’t stand the gaff. 

An example is the generator. Vibration, abrasive dust, 
weather, shifting stresses and stray oils or greases are con- 
stantly taking their hardest licks at it. It leads a tough life. 

That’s why American Bosch Corporation, makers of 
dust-proof, heavy-duty generators for industrial tractors 
and bulldozers, selected Synthane laminated plastics for 


the insulation plate shown above. 


PLASTICS WHERE PLASTICS 


Synthane is a material for industry. It possesses an 
unusual combination of physical, mechanical, chemical 
and electrical properties. 

Synthane is light, strong, dense, abrasion resistant. It 
is easily machined or produced in formed shapes. Dielec- 
trically strong, it is a natural for electrical applications. 
Synthane is corrosion and fungus resistant, chemically 
inert, stable over a considerable temperature range. 

If this capsule description of Synthane piques your 
imagination, send for the complete Synthane catalog. 


Synthane Corporation,10 River Road, Oaks, Pennsylvania. 


zone [SYNTHANE 


s 


THE TECHNOGRAPH 


editorial staff 


editor 
Hank Kalapaca 


associate editor 
John Huber 


assistant editors 
Tom Tucker 
Al Vejar 


makeup editor 
Paul Hutchinson 


photography 
Bruce Cook 


assistants 
Bob Schrader 
Henry Spies 
Howard Hadler 
Tom Madden 
Bob Quick 
Peter Cattapan 
Bob Dreshfield 
Mel Rudich 


a 


business staff 


business manager 
Dick Kenna 


assistant managers 
Eric Aagaard 
Dwight Moberg 
John Anderson 


assistants 
John Wilson 
Ken Busche 


faculty advisers 


G. R. Foster 
R. W. Bohl 
P. K. Hudson 


MEMBERS OF ENGINEERING 
COLLEGE MAGAZINES ASSOCIATED 


Chairman: Prof. J. Paustian 
University of Nebraska, Lincoln 8, Neb. 


Arkansas Engineer, Cincinnati Coopera- 
tive Engineer, City College Vector, Colorado 
Engineer, Cornell Engineer, Denver Engi- 
eer, Drexel Technical Journal, Georgia Tech 
Engineer, Illinois Technograph, Iowa En- 
ineer, Iowa Transit, Kansas Engineer, 
Kansas State Engineer, Kentucky Engineer, 
Louisiana State University Engineer, Man- 
hattan Engineer, Marquette Engineer, Mich- 
gan Technic, Minnesota Technolog, Mis- 
ouri Shamrock, Nebraska Blueprint, New 
ork University Quadrangle, North  Da- 
ota Engineer, North Dakota State Engi- 
ieer, Notre Dame Technical Review, Ohio 
State Engineer, Oklahoma State Engineer, 
regon State Technical Record, Penn State 
ngineer, Pennsylvania Triangle, Purdue 
ngineer, Rochester Indicator, Rose Technic, 
ayne Engineer, and Wisconsin Engineer. 
L 


‘ublished eight times during the year (Oc- 
ober, November, December, January, Febru- 
ry, March, April and May) by the Illini 
ublishing Company. Entered as_ second 
lass matter, October 30, 1920, at the post 
ffice at Urbana, Illinois, under the Act 
f March 3, 1879. Office 213. Engineer ae 


ublisher’s A te rial Murray- 
arnhill, 605 North Michigan Avenue, 
icago 11, Ill. 101 Park Avenue, New 
ork 17, New York. 


the 
illinois technograph 


volume 67 number 2 

contents: 

editonidls=5- ka se a ee ian Sa al a swipe Wes Ae ele 3 
WiGhe Taine SOURCE Siete en ate SE eens Set Se ee i 
bebindsthergnrillclothivess= =e ee Le te 8 
INCLVAV a DLC pee eee) Re Pe es Ua eS ee eS 10 
RCIKER CI CICNCege  9o Saami yn a Sls ee 11 
HT ROCIUCK AC eee nee lee eee te eee pe 12 
INAUSTRICIRENGINeening 2a ee 13 
boneyardibilgemenaemer it 2 eee ae. Se eee wee 14 
skimminguindustrialameadiines 222—--- = = = == 16 
tH oN gosh ee Col Pe a ee es ine nee i ee 32 


our cover 


A “fantastic weapon” is on its way at the Air Force’s Missile 
Test Center in Cocoa, Fla. A U. S. Air Force Martin B-61 Matador 
pilotless bomber takes off with the roar, black smoke, and white 
heat of its rocket auxiliary thrust. (Courtesy of Glenn L. Martin 
Co.) 


our frontispiece 


This radically different type of television antenna is known 
as an “helical” antenna. Developed by G E engineers, it increases 
initial transmitting power 20 times and is being used in ultra- 
high-frequency TV transmission. (Courtesy of General Electric). 


oe 


the technograph reviews the conference on... 


water resources 


The Illinois State Water Survey Di- 
vision dedicated its new $490,000 labor- 
atory and office building in conjunction 
with a 3-day conference on water re- 
sources sponsored by the division and 
held at the University of Illinois on 
the campus at Urbana-Champaign, Oc- 
tober 1, 2, and 3. 

The Conference was divided into 
three sections, hydrology, chemistry of 
water treatment, and weather-radar, the 


Entrance to the new Water Re- 
sources building. 


sessions in all three sections running con- 
currently. The hydrology sessions were 
held in the Illini Union Building, the 
treatment sessions in the new East 
Chemistry Building, and the weather- 
radar conference at the Robert Allerton 
Estate. 

The objectives of the conference were 
1 better understanding of the develop- 
ment and use of fundamentals in water 
resource design and planning, and the 
orientation of- collection of basic in- 
formation. To this end over 70 scientists 
presented papers at the 3-day meeting. 

Albert S. Fry, Chief Engineer, Hy- 
draulic Data Branch, T.V.A., Knox- 
ville, Tenn., spoke on “Hydrology and 
the Hydraulic Laboratory.” Fry dis- 
cussed the typical laboratory and listed 
some of their functions as the develop- 
ment and construction of devices and 
equipment, rating and calibrating hydro- 
logic instruments, and the working of 


NOVEMBER, 1951 


edited by Henry Spies, ag.e. ‘52 


hydrologic problems by the isolation of 
variables that is not possible under na- 
tural conditions. It was emphasized that 
more attention should be given to the 
transition from laboratory conditions 
to field conditions, such as_ variable 
slopes and the change from prismatic 
channels to river channels. This discus- 
sion indicated a number of ways in 
which the Water Survey’s new hydrau- 
lic laboratory could be used to solve 
many of Illinois’ water resources prob- 
lems. 

Hans A. Einstein, associate professor 
of mechanical engineering, Univer- 
sity of California, Berkeley, California, 
spoke on “Bed Load Function for Sedi- 
ment Transportation in Open Channel 
Flow.” Einstein, son of the famous -Al- 
bert Einstein and himself an authority 
in the field of mechanical engineering, 
discussed the problems of measuring 
sediment transport in streams. He indi- 
cated that the ability to carry sediment 
depends upon the flow in the channel, 
and that the values for Cutter’s “n” 
vary according to velocity. Results of 
his work indicate the sediment trans- 


port itself does not have frictional effect 
on the bed, but rather the friction is the 
sum of the friction among grains and 
friction due to irregularities of the 
stream bed. 

Lest it might seem that this was too 
highly technical a subject to discuss at 
such a conference, Professor Powell 
quoted the rhyme of ‘“There’s a family 
known as Stein, there’s Gert, and there’s 
Epp and there’s Ein. Gert’s poems are 
bunk, Epp’s statues are junk, and no- 
body understands Ein.” As Powell 
pointed out the poem was written with 
Albert Einstein in mind and he wished 
to show that it certainly didn’t apply in 
the case of his son Hans. 

At the Tuesday session on “‘Sedi- 
mentation Problems” a paper by O. W. 
Chinn, Director, Division of Flood Con- 
trol and Water Use, Department of 
Conservation, Frankfort, Kentucky, was 
given considerable attention. Chinn 
asked for the stream lining of flood 
control and sediment control programs 
to be financed chiefly through federal 
funds but carried out with close state 

(continued on page 20) 


Henning Larsen accepts the key to the Water Resources building from 
C. Hobart Engle during the three-day conference on water resources. 
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This little mouthful expressing the 
throat impedance of a finite conical horn 
radiator represents one of the many 
equations someone had to evaluate in 
designing, for instance, the little re- 
entrant sound projectors gracing the 
front fenders of the University police 
squad cars. It also represents the first 
and last mathematical expression in this 
article. In the following abbreviated 
description of the design and operation 
of a loudspeaker, the writer, in lieu of a 
rigorously developed exposition of elec- 
tro-acoustical theory relating to design 
problems and experimentally-d e rived 
data concerning operation, will confine 
himself to expressing opinions which ap- 
pear to be those most widely accepted 
by the professional talent enjoying the 
reputation of being the most competent 
in the field. Before proceeding, how- 
ever, a note of apology may be in order. 
If it appears that the writer sometimes 
shows a little bias, or is violently preju- 
diced against some present-day audio 
practices, or displays a predilection for 
improved audio reproduction for the 
masses—then, the reader is to be com- 
mended upon his perceptual acumen. 
The writer pleads guilty to all charges. 

A loudspeaker, to begin with, is a de- 
vice which takes electrical energy from 
the power output stage of an amplifier, 
and, after suitable transformation, con- 
verts this energy to acoustic energy 
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the air. The direct radiator type has 
the diaphragm directly exposed to the 
free air, whereas the horn type utilizes 
a column of air confined to an en- 
closure whose dimensions are determined 
by acoustic theory. For the following 
paragraphs relating to design and opera- 
tion, the direct radiator will be consid- 
ered as representative of both types, and 
the horn itself will be treated later in 
the section dealing with baffles. 


The diaphragm type loudspeaker con- 
sists of five main parts: the frame, the 
cone, the spider, the voice coil and the 
magnetic structure. The frame is a skele- 
tal, metallic member of pressed or cast 
fabrication, resembling the frustum of a 
cone, to whose outer periphery is mount- 
ed, by a suitably complaint ring of soft 
material, the outer edge of a truncated 
paper cone. The inner extremities of the 
frusta are joined by a highly compliant 
member, the spider, serving the dual 
purpose of restraining the cone to the 
extent that the excursions shall be sym- 
metrical about the quiescent position, and 
retaining the voice coil, affixed to the 
inner edge of the cone, in a position con- 
centric to the center pole of the mag- 
netic structure, which is fastened to the 
inner end of the frame. This magnetic 
structure is an assembly consisting of a 
magnet—either a permanent magnet, as 
is very prevalent in modern practice, or 
an electromagnet, as was customary in 


electrical energy from the amplifier out- 
put transformer causes the voice coil to 
oscillate, parallel to the longitudinal 
axis, in the annular gap in a direct 
mechanical counterpart of the electrical 
energy variations. Since the voice coil 
is rigidly fastened to the cone (except 
for certain special types which will be 
specifically handled later), the vibratory 
motion is transmitted to the cone, and it 
is thus constrained to follow suit. It is 
readily apparent that the periodic ex- 
cursions of the cone will give rise to 
successive compressions and rarefactions 
in the surrounding medium, air. These 
successive compressions and rarefactions 
constitute an accoustic phenomenon 
familiar to everyone—a sound wave. 
The foregoing represents an ideal pic- 
ture of what transpires in a loudspeaker 
in operation. Unfortunately, the prob- 
lem of causing a loudspeaker to generate 


BOB QUICK 
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loud speakers is not a 
purely academic one. From 
1945 to 1948, he served as 
a radio technician in the 
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acoustic power that is a faithful counter- 
part of the impressed electrical power is 
by no means simple. It represents the 
singular anomaly of “sending a boy to 
do a man’s job.” Frequency response, 
power-handling ability, efficiency, and 
distortion introducing characteristics all 
require consideration and, quite often, 


from electrical energy to acoustic energy... 


behind thi 


which is released or radiated to the sur- 
rounding air. There are two types of 
loudspeakers in general use at the pres- 
ent time: the horn type loudspeaker, and 
the diaphragm, or direct radiator loud- 
speaker (of which type shall be consid- 
ered only the moving-coil, or dynamic, 
loudspeaker, since the others are either 
obsolete, obsolescent, or impractical). 
Essentially, the two are identical elec- 
trically. The difference lies in the meth- 
od of coupling the moving diaphragm to 
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pre-war years — and associated parts 
forming a complete path for the mag- 
netic flux. Quite often this assembly 
takes the form of a cylindrical magnet 
reposing in a metal “pot” in such fashion 
that the longitudinal axes are collinear 
and concurrent. The open end of the 
“pot” is fabricated with a lip, forming, 
with the pole-piece, an annular gap, thru 
which is channeled the flux field, and 
in which is disposed the voice coil. 
Excitation of the voice coil by the 


the demands are entirely contradictory. 

In the case of loudspeakers: primarily 
intended for speech reproduction and/or 
reinforcement, the problem is not so dif- 
ficult, since the requirements are not as 
severe as in the case where reproduction: 
of music is the primary consideration. 
Speakers for the former purpose have 
been designed and are available at very 
reasonable prices. For this reason, among 
others, speech considerations will not be 
dealt with here. 


THE TECHNOGRAPH 


j 
f 


Components of the loudspeaker (I. to r.): flexible surround joining cone and frame; curved, metallic dia- 
phragm closing front end of voice coil, voice coil and spider; the frame; and four pieces comprising the 


magnetic structure: the center pole, the “pot lip, 


For the speaker called upon to repro- 
duce music of a quality comparable to 
that of the original, the problem becomes 
exceedingly complex and has not yet been 
satisfactorily solved. In order to repro- 
duce music, the speaker must, obviously, 
be capable of generating sound waves 
over the frequency spectrum containing 
the original sounds. Without going into 
great detail, and without including a 
long list of source material, it will be 
stated that the extreme limit of the 
audible spectrum under favorable con- 
ditions extends from 16 to 22,000 cps. 
It has been shown that a reproduced 
range of 40 to 15,000 cps in average 
circumstances is more than satisfactory, 


“ 


and harmonics thereof due to the natural 
period of vibration of any or all of the 
motional parts of the speaker and, some- 
times, the frame, when economic consid- 
erations have dictated a very light, insuf- 
ficiently rigid construction. 

Power handling capacity of the speak- 
er is governed by the strength, and 
therefore, the weight of the cone, the 
heat dissipating ability of the voice coil, 
and the size of the magnet. If the cone 
is made strong enough to withstand 
extreme excursions or rapid rise-time 
transients, it will be too heavy and too 
stiff to properly reproduce the high 
frequencies. This difficulty has been par- 
tially surmounted by two methods: one 


‘rill cloth 
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and a range from 60 to 10,000 cps 
adequate for most persons. For the dis- 
riminating listener, in favorable sur- 
oundings, the maximum range is desir- 
ble, but not yet absolutely necessary, 
ince there is very little in the way of 
ource material which requires response 
etween the limits of, say 20 to 20,000 
ps. The speaker must not discrimin- 
te against any of these frequencies nor 
ust it introduce any spurious reinforce- 
ents, arising usually, from resonances 
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consists of fabricating the cone from con- 
centric rings of material possessing dif- 
ferent compliances, thus presenting a 
decreasing stiffness gradient to the vibra- 
tions emanating from the voice coil, 
whereas the other method involves ex- 
perimental determination of the exact 
location and the frequencies at which 
cone “breakups” occur (the point at 
which the cone develops localized nodal 
vibrations, a common and serious cause 
of distortion), and then treating the 


the magnet, and the “pot.” (Courtesy of High-Fidelity). 


cone to vary its compliance. This treat- 
ment may consist of forming annular, 
concentric corrugations in the proper 
regions, or chemically or mechanically 
causing the paper structure to assume a 
new compliance. 

The voice coil must be heavily built 
to dissipate sufficient power at low 
frequencies, and very light in weight to 
vibrate at high frequencies. There are 
two methods which have been devised 
to fulfill these diametrically opposite 
conditions: separate speaker elements for 
different parts of the spectrum (this will 
be discussed in a following paragraph), 
and a rather tricky form of voice coil 
construction wherein the voice coil is 
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formed of sufficiently heavy wire wound 
upon a dural or aluminum tube, or form- 
er, and separated therefrom by either a 
thin, elastic sleeve or a layer of plastic 
cement. The former is closed at the 
forward end by a metallic cap or dia- 
phragm, usually curved (since a curved 
sound source exhibits satisfactory direc- 
tional characteristics except in the re- 
gion of the frequency spectrum for 
which its dimension is one wavelength). 
(continued on page 20) 


— the university of illinois at... 


At an impressive ceremony attended by 
300 engineers, members of the faculty, 
and railroad officials, the Illinois Central 
Railroad presented to the Chicago Un- 
dergraduate Division an historic loco- 
motive bell which had been used to cele- 
brate the centennial of the railroad. 

Officiating at the presentation were 
Frederick W. Trezise, associate dean of 
the college of engineering for the Uni- 
versity and Wayne A. Johnston, presi- 
dent of the Illinois Central and member 
of the University’s board of trustees. 

The proceedings opened with the sing- 
ing by the University choir of “Tramp, 
Tramp, Tramp” by Herbert and _ fol- 
lowed with “I’ve Been Working on the 
Railroad” in which the audience en- 
thusiastically participated. 

Dean Tiezise extended a cordial wel- 
come to the guests from the Illinois Cen- 
tral and noted the significance of the 
Undergraduate Division’s location in the 
same cty with the offices of the railroad. 
Dean Charles C. Caveny of UIC also 
welcomed the railroad’s staff and intro- 
duced their vice president and chief 
engineer, C. H. Mottier. 

Mr. Mottier’s comments were par- 
ticularly interesting in that he intro- 
duced Illini graduates that hold respon- 
sible positions with the railroad’s en- 
gineering department. These gentlemen, 
ten in number, were seated on the plat- 
form with Mr. Mottier and the audi- 
ence warmly applauded them. 

Following Mr. Mottier, Dean Tre- 
zise introduced the principal speaker, 
Mr. Johnston. 

Mr. Johnston outlined the railroad’s 
one-hundred year history and noted how 
it, from the very outset had cooperated 
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with the University. He explained how, 
when the University was established 
in 1867, the Illinois Central was in- 
fluential in securing the site of the new 
college at a station on its line. This was 
accomplished by an offer of the railroad 
to haul, free of charge, construction ma- 
terials for the school for a period of six 
months. 

Through the years, the railroad and 
the University have cooperated with one 
another to their mutual benefit. The 
work of the University’s Engineering 
Experiment Station in the testing of 
rails and other car and track appliances 


is especially noteworthy. In turn, the 
railroad has furnished for the use 0: 
the mechanical engineering school, « 
locomotive on which various tests ar 
performed. The joint railroad-Univer 
sity Dynamometer Car is another ex 
ample of this cooperation. 

Nor does this cooperation cease witl 
the furnishing of technical information 
Mr. Johnston noted that the railroac 
has always looked to Illinois as a source 
of manpower for the managerial posi 
tions on the vast transportation system 

At this point Mr. Johnston formall 

(continucd on faze 24) 


Harry D. Newman and Henry M. Musal look on while Dean Trezise and 
President Johnston ring the centennial bell in their honor. 
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what are the odds when you ... 


take a chance 


During the course of a day everyone 
uses odds. A person may look at a dark, 
cloudy sky and say that it looks like rain. 
From past experience, he knows that 
when the sky is dark and cloudy rain 
usually follows. A man leaves his house 
and sees a bus at the corner. He knows 
that if he doesn’t run, he will probably 
miss the bus. If the Weston football 
team beat Easton and Easton beat North 
High, Weston will probably defeat 
North High. The above are all examples 
of intuitive probability. 

It has been said, “The race is not 
always to the swift, nor the battle to 
the strong.” This adage is usually fol- 
lowed by “. ... but that is the way 
to bet.’’ We follow simple logic when we 
bet on a favorite. 

A person familiar with geography can 
say with confidence, that on the Fourth 
of July it is more likely to rain in Seattle 
than in Death Valley. He could also say 
that a freeze is more probable in Sitka 
than in Miami on New Year’s Day. A 
man with no knowledge of the location 
of the above places would have no basis 
on which to make those statements. 

It would be quite safe to say that Mr. 
Doe, a man of eighty, will precede his 
grandson of eighteen to the grave. This 
is knowledge because we are accustomed 
to seeing elderly people die before young- 
er ones do. 

Additional information plays an im- 
portant part in intuitive calculations of 
probability. If one man with a car is 
to race another man with a plane, the 
man with the plane would be expected 
to win. However, if the plane’s gas 
tank were partially filled with water, it 
would not be surprising to see the auto- 
mobile win the race. In similar fashion, 
if Mr. Doe’s grandson were on the front 
line in Korea, the youngster’s chance of 
outliving his grandfather would be con- 
siderably lessened. 

To determine the probability of an 
event intelligently, one must know all 
the pertinent facts. In the above cases, 
‘the probability was determined by in- 
tuitive reasoning. There is another large 
class of probabilities which can be cal- 
culated by simple mathematics. 

One who has never’seen’a coin before 
could reason that it has’ equal chances 
of falling heads or tails. In like manner 
one could reason that the chances of 
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drawing the ace of spades from a deck 
of cards is one in fifty-two. It should 
be equally obvious that when a die is 
rolled, there is one chance in six of a 
two showing on top. 

In stating probability, for the most 
part, the words likely and unlikely are 
not specific enough. If one were offered 
twenty to one odds that he could roll 
“snake-eyes” in one throw of the dice, 
he would like to know his exact chances. 
(He probably wouldn’t take that one 
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Although it might appear 
that Bob was interested in 
math, his interest in odds 
was developed soon after 
coming out on the short 
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Bob is now a freshman in 
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After graduation, he in- 
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because the odds are thirty-five to one 
against him.) 

There are two methods used for 
expressing probability. If an event must 
occur, it has a chance of one. If it cannot 
occur, it has a chance of zero. All other 
cases are expressed by fractions less than 
one. In expressing the chance of an 
event, one shows the number of favor- 
able cases as compared with the total 
number of cases. Any probability can be 
expressed as a fraction in the following 
manner: 

number of favorable events 


number of favorable events plus 
number of unfavorable 


or: 
favorable events 


total number of events 
Let us look at the coin problem again. 


There is one head and one tail. What 
are the chances of tossing tails? There is 
one favorable case and one unfavorable 
case. The fraction could be: 
1/1+1 or 1/2 

The second way to express probability 
is to say that the odds are three to one 
for the event. This is an expression of 
the number of favorable cases to the 
number of unfavorable ones. The odds 


of rolling a two with one die would be 
one to five. In the preceding example, 
it is easy to see that the probability 
would be shown by the following frac- 


tion: 
1/5+1 or 1/6 

To be able to calculate the number of 
favorable or unfavorable events for a 
problem, a knowledge of the permuta- 
tion and combination formulas is neces- 
sary. The combination formula is ex- 
pressed by nC’ where n is the number 
of events and r is the number taken at a 
time. To solve the formula, one substi- 
tutes values in the fraction: 


n(n—1)(n—2) ... (n—r-+1) 
nary @=2).2 3) (2) 


For example, how many five card 
poker hands are there? There are fifty- 
two cards taken five at a time. The 
formula would be 52C® and would be 
solved by the fraction: 


(52) (51) (50) (49) (48) 
(5) (4) (3) (2) (1) 


The permutation formula deals with 
arrangements. It is expressed as nP*. N 
is the number of events taken and r is 
the number taken at a time. The ex- 
pression is solved by substituting values 


in the following: 


n(n-1)- (n-2) . . . ..(n-r+1). 

How many arrangements are there 
of the numbers between. one and five if 
they are taken four at a time? The cal- 
culations are: 

(5) (4) (3) (2) = 120 

An example involving more than one 
method is to find the probability of be- 
ing dealt a royal straight flush. By in- 
tuition one knows that there are four 
such flushes, one in each suit. The num- 
ber of favorable cases is four. The total 
number of cases is found by solving 
nCt where n is fifty-two and r is five. 
‘Lhe fraction would be: 

4/2,598,960 

Odds influence us every day from 
birth until death. At birth there is the 
chance of living. When we cross a street, 
the chance of being hit by a car makes 
us cross with the lights. Although one 
may beat the odds for a while, eventual- 
ly they will even out. Because one can- 
not escape the influence of odds, he 
should know how to calculate them. 


== 296-900) 
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introducing .. . 


by John Huber, ag.e. ‘52 and Don Sweet, e.e. ‘53 


PROF. RUDOLPH G. WUERKER 


When Professor R. G. Wuerker 
joined the faculty of the department of 
mining and metallurgical engineering 
in 1949, he had a career behind him 
that had taken him all around the globe. 
His profession as a mining engineer and 
the fact that he had to leave his native 
country in 1934, when Mr. Hitler came 
to power, are the reasons for this travel. 


Rudolph G. Wuerker, assistant pro- 
fessor of mining engineering, was born 
in 1902, received his B.Sc. and E.M. 
degrees at the Technische Hochschule. 
Berlin—Charlottenburg in 1930, and a 
D. Eng. at the Technische Hochschuie. 
Aachen, in 1934. Before and during his 
studies he followed the usual miner’s 
career in the coal and hard rock mines 
of Germany, Austria and Czechoslovak- 
ia. He was on such rare assignments as 


PROF. RUDOLPH G. WUERKER 


shaft sinking by the freezing method, 
and supplemented his education with 
geophysical exploration. 

As a consulting engineer at the Steel- 
works Association, Duesseldorf, Ger- 
many, he played an important part in 
the introduction of steel supports in 
mines. Many of his publications have 
been printed in the coal mining litera- 
ture of the world. 

In 1935, he went to Korea as a con- 
sulting engineer, and transferred two 
years later to the Philippines. Here he 
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did his first teaching, having been hired 
by the University of the Philippines to 
start a program of geophysical surveys. 
Then Pearl Harbor came along. Dr. 
Wuerker manufactured dental supplies 
during the years of Japanese occupation. 

After the war Dr. Wuerker was 
principal engineer in the United States 
Army Ordnance on captured enemy ma- 
terial and was assigned to a War De- 
partment project. On coming to the 
United States, he was lecturer in the 
college of engineering at the Univer- 
sity of California at Los Angeles. 


He is a member of the AIME and 
a licensed professional engineer, me- 
chanical engineering branch, in Califor- 
nia. 

In 1951, Prof. Wuerker was present- 
ed an award for being the most effec- 
tive teacher in the mining engineering 
curriculum in -a contest jointly spon- 
sored by the Illinois Technograph and 
the Engineering Council. 


PROFESSOR RAY STUERMER 


The Navy Pier Architectural Depart- 
ment is extremely fortunate to have on 
its staff a far-sighted, dynamic, and prac- 
tical personality in the person of Pro- 
fessor Ray Stuermer. 

In the year 1937, Professor Stuermer 
graduated from the University of IIli- 
nois. He served in the Navy during the 
last war and was released from active 
duty as Lieutenant (Senior Grade) in 
1946. That same year, 1946 Professor 
Ray Stuermer won two $1,000 awards 
in the Chicago Tribune Prize Homes 
Competition. Among the other awards 
earned by him were: 1937, Second 
Prize—Ryerson Fellowship; 1937, Fin- 
alist and Honorable Mention—Ameri- 
can Academy in Rome Competition; 
1936, Illuminating Engineering Society 
Prize and in 1933, First Prize—Archi- 
tects Club of Chicago Competition. In 
1951, Professor Stuermer authored 
Problem 1 of the Class A Program for 
the Beaux-Arts Institute of Design— 
which carries a prize. 


Professor Ray Stuermer, a practicing 
architect in his own right, is consistently 
propagating the advancement of con- 
temporary architecture. His professional 
work has covered a wide and varied 
field of architectural design including 


housing projects (Ida B. Wells, Chicage 
Chatham Park, Chicago Altgeld Gard- 
ens) industrial plants, an ammunition 
depot, McAllister, Oklahoma; shel] 
loading buildings, fire stations, bridges 
dam, barracks and recreational build: 
ings, power houses (Fisk Street Station. 
Chicago) as well as many residential 
and commercial structures. He is at pres: 
ent working toward the development oi 
low cost church buildings using moderr 
methods and materials. 


Professor Stuermer encourages his stu: 
dents to look forward and explore the 
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new and expanding horizons in_ the 
world of architecture, a world richly 
endowed with many possibilities for the 
advancement of humanity through de: 
sign. His activities in practice, as a teach- 
er, and as a Director of the Chicago 
Chapter of the AIA keep him very busy. 
but there is always time for a “bull ses- 
sion” with his students to keep them in- 
formed of the hazards and joys of the 
profession. 


BOB JOHNSON 


Readers of the Tech will notice that 
the Engineering Council seems to have 
an abundance of presidents, since last 
month Ed Christianson was named as 
the holder of this office and this month 
we introduce Bob Johnson of Chicagc 
as the president of Engineering Council. 

The discrepency lies in the fact that. 
after being named president of Delta 
Upsilon fraternity, Ed Christianson de- 
clined the presidency of the Engineer: 
ing Council. 

(continued on page 30) 
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production, organization, planning through . . . 


During World War II, production 
rates were at an unbelievable high. Air- 
plane plants that formerly took five 
years to build were built in two years. 
Heavy bombers produced at the rate of 
one per month, were, within eighteen 
months, being built at the rate of one a 
day. These, as well as millions of other 
production rates, were largely increased 
by industrial engineers. Production in 


PETE CATTAPAN 

Pete hails from Chicago 
where he graduated from 
Crane Tech in 1948. After 
spending two years at 
Wright Junior College, he 
transferred to the Navy 
Pier branch of the Univer- 
sity of Illinois where he 
became associate editor of 
the Tech. 

At present, Pete is a 
junior in general engineer- 
ing. After graduation, he 
plans to enter the field of 
industrial engineering. 


World War II and during the post- 
war period definitely established the 
effectiveness and worthiness of the in- 
dustrial engineer. 

The purpose of this article is two- 
fold: to study industrial engineering cur- 
ricula in the accredited colleges of the 
United States, and to survey that occu- 
pation. 

In order to limit the survey, it is 
necessary to first define industrial en- 
gineering. It is a broad occupational area 
usually included in the wider field of 
management engineering. In its restrict- 
ed usage, it is limited to production or- 
ganization, planning, and methods. It 
may include the training and direction 
of personnel, specifications and purchas- 
ing of materials, cost and sales con- 
trol, health and safety programs, ac- 
counting systems, and traffic manage- 
ment. In some instances, this occupation 
embraces the management of construc- 
tion of new industrial enterprises and 
large scale public works. It may also in- 
clude consultation in the area of finance 
and economics as these relate to mergers, 
reorganization, large-scale moderniza- 
tion, and retooling. 

In order to understand the develop- 
ment of industrial engineering curricula, 
it is mecessary to know how tthe field 
was formed. In 1946, George Filipetti 
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wrote: ‘““The foundation of modern in- 
dustrial engineering techniques, prin- 
ciples, and attitudes was laid at the close 
of the nineteenth century by Frederick 
Taylor.” Filipetti’s book, “Industrial 
Management & Transition’, shows that 
Taylor was the first to apply scientific 
methods to the problems of business 
management. Early twentieth century 
writings by such industrial engineers as 
Ralph Barnes, A. G. Anderson, and G. 
H. Shepard support Filipetti’s state- 
ment. These industrial engineers, along 
with others, developed and spread this 
scientific management through Wou1ld 
War I and its post-war decade. 

The first curriculum in this country 
was initiated at Pennsylvania State Col- 
lege in 1908. In 1910, the new depart- 
ment graduated its first two students. 
Other colleges followed Penn. State 
slowly by opening similar departments. 


We 


industrial engineering 


By using the curricula at Penn. State, 
we can get a general idea as to the na- 
ture or scope of industrial engineering. 
Most courses have been developed by 
changing and modifying the then exist- 
ing mechanical engineering classes. The 
objective of the curriculum has been the 
same, however, and greater emphasis 
was placed on subjects in the field of 
mechanical engineering. Most. of the 
changes have tended to decrease the 
mechanical engineering content and in- 
crease the industrial engineering part of 
the curriculum. Curriculum changes 
made in concept with other departments 
of the school of engineering have 
strengthened the basic engineering coy- 
erage and added courses in the field of 
humanities. 

These courses meet the need of stu- 
dents who enter industrial, commeicial 

(continued on page 18) 


Industrial engineers often build complete working models to work from, 


such as the steel mill shown here. 
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EE Student 


Lily Seshu (pronounced say-shoo), 
from Travencore in South India, has 
enrolled in the EE grad school this 
semester. The 25 year old Indian woman 
already has a bachelor’s and master’s de- 
gree in physics from the University of 
‘Travencore. She is especially interested 
in radio communications and will do her 
advance work at the University in that 
subject. 

Mrs. Seshu feels right at home at 
Illinois, since she came from a Univer- 
sity of about 10,000 students. Mrs. 
Seshu decided to enroll at the U. of I. 
after talking with technical people in 
India who told her of the engineering 
and scientific work offered here. 

Mrs. Seshu’s father was director of 
public health for Madras. Her husband 
is also working for the government as 
an electrical engineer at Allahabad, In- 
dia. He hopes to join her here in 
February. 

Incidentally, Mrs. Seshu wears her 
native costume while attending school 


here. 
eR % 


The Engineer 
He was seated in the parlor— 
And he said into the light— 
Either you or I old fellow— 
Will be turned out tonight. 
—Florida. Engineer 


* * 


Engineering Scholarships 


Each year, without undue publicity, 
over $6,500 worth of scholarships are 
given to Illini who are engineers or 
architects. These range from two year 
tuition-free scholarships for ceramic en- 
gineers to a scholarship of $1,000 award- 
ed annually to an outstanding senior 
in architecture. There are also scholar- 
ships in electrical engineering, illuminat- 
ing engineering and mining engineering. 


14 


by Bob Schrader, ch.e. 


MRS. LILY SESHU 


‘53 


Scholarships totaling $3,000 are avail. 


able to any student in the engineering 


college, with preference going to stu- 


dents in mechanical engineering. These 
are your scholarships, engineers, so it 


might pay to do some thinking about 


them. After all, it could happen to you. 


a % % 


Heard at the Engineers’ Ball, 1929: 
“Stop, I’ll call the chaperone!” 
Heard at the Engineers’ Ball, 1951: 

“Stop, wait till the chaperone passes 
by.” 
—Lifted from the City College Vector 


% ae % 


Defense Work at the U. of I. 

Although it is not readily apparent, 
the University of Illinois is humming 
with defense activity. Fifty-four percent 
of the total engineering research time is 
devoted to defense work. Departments 
leading in defense work, with the per 
cent in time each department devotes 
are shown below: 


Chemical Engineering 60 % 


Civil Engineering 2Y% 
Physics 50. % 
Electronics 46Y.% 
Ceramics 28Y.% 


Co cg Co 


Oliver Wendell Holmes once mistook 
an insane asylum for a college. Realiz- 


ing his mistake, he explained to the gate- 


keeper and commented humorously: 


“T suppose, after all, there is not a 


great deal of difference.” 


“Oh, yes, there is,’ replied the guard. 
“Tn this place you must show some im-— 


provement before you can get out.” 


ee 
If all the people who sleep in church 


were laid out end to end, they would be 
more comfortable. 
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THIS MIDGET TUBE WAS 
A MIGHTY CHALLENGE 


It had Bell Telephone engineers scratching 
their heads. 


A new kind of electron tube was needed for 
coast-to-coast Hadio-Relay, It had to amplify a wide 
band of super-high-frequency signals. It had to relay 
them, without distortion, every thirty miles across 
the country. 


That meant splitting hairs. For the working ele- 
ments of the new tube would have to be five times 
closer together than in any other tube. And that’s 
mighty close — 6/10 mil between grid and cathode; 
grid wires 1/3 mil thick, and wound a thousand to 
an inch. 


What’s more, the tube had to be designed for 
assembly-line production, then installed and main- 
tained, and its performance on the job analyzed. 


Quantity production of the (416A) tube was a job for 
Western Electric, the manufacturing unit of the Bell System. 
Work had to be done under microscopes. Western’s engineers 
designed new equipment, worked out details of assembly, 
devised ways to develop skillful workers, simplify operations, 
keep assembly areas surgically clean. 


BELL TELEPHONE SYSTEM 


19S 


The walnut-size midget was developed and the first samples 
were made by scientists in the Bell Telephone Laboratories. 
It was a joint project, involving electrical, mechanical and 
chemical engineers, and skilled ceramic, metallurgical and 
other technicians. 


Engineers in the operating companies and A. T.& T.’s Long 
Lines Department continually study the performance of the 
“Mighty Midget” as it plays its part in speeding telephone 
calls and television programs across the nation. From their 
studies will come more challenging problems for—and more 
solutions from—Bell System engineers. 
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skimming industrial headlines 


radioactive glycerine 


A discovery of interest to physiologists, 
pharmacologists, and biochemists familiar 
with tracer techniques is a recent method 
for obtaining small quantities of radio- 
active glycerine. Glycerine, labeled in all 
positions with C14, is one of the prod- 
ucts of photosynthesis by a red marine 
algae in an atmosphere of radioactive 
carbon dioxide. Radioactive glycerine 
will help scientists in their study of the 
metabolism of fats, the utilization of 
glycerine by the body, fermentation pro- 
cesses, and various other phenomena. It 
might also prove a useful tool to engin- 
eers studying glycerine manufacturing 
and refining operations. 


sounds you can see 
but can’t hear 


High frequency sound waves—sound 
waves beyond the range of your hearing 
—are proving to be a useful tool for 
research and for industry. Scientists find 
them useful for mixing such naturally 
insoluble substances as oil and water, or 
mercury and water. Industrialists find 
them useful for non-destructive testing 
of metal castings, and concrete struc- 
tures; and for mixing paint pigments. 
Scientists see a future for ultrasonics 
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for improving clothes washers, for ag- 
glomerating smoke particles, for pas- 
teurizing milk, for sterilizing containers, 
and for many other uses. 

Scientists at Westinghouse are mak- 
ing a study of the fundamental proper- 
ties of these waves with the aid of an 
ultrasonic generator. A jar of oil atop 
the generator contains the heart of the 
device; a tiny quartz crystal. The appli- 
cation of electronically generated, high 
electrical voltage across the crystal caus- 
es it to vibrate hundreds of tousands 
of times a second—about 750 thousand 
vibrations per second. These vibrations 
create ultrasonic waves; the pytrasonic 
waves agitate the molecules in the liquid 
and, if continued long enough, complete 
mixing or emulsification takes place. 


glycerine softener 
for nylon 


A manufacturer of chemicals for the 
textile industry recently announced the 
addition to its line of two glycerine soft- 
eners designed for the silk and nylon 
knitting trade. Both products are com- 
binations of glycerine with cocoanut oil 
and red oil, and in use are added to 
water to form emulsions. When applied 
to yarn, these emulsions impart pliability 
which insures uniform knitting, yet they 


do not remove the synthetic resins on 
sizes which hold the twisted filaments’ 
together. In addition, the yarn is lubri-| 
cated so that it does not cut into or wear 
out the carrier tubes and needles. One’ 
of the glycerine softeners is formulated | 
for general use; the other, for mills 
which have humidifying systems where 
lubrication of the yarn is more important 
than its softness. The manufacturer 
states that glycerine provides both soft- | 
ness and lubrication, and that it works 
better with all types of water than 
other materials. . 


power.ul magnet 


A cobalt-platinum magnet, which in 
small sizes, is described as the world’s 
most powerful permanent magnet. has 
recently been developed. 


Present commercial use of the new 
magnet will be limited, however, not 
only by the government restrictions en 
the use of cobalt, but by prohibitive ex- 
pense of the large amounts of platinum 
used in the alloy, scientists said. 


They do not foresee the new magnet 
replacing presently used magnetic alloys, 
such as the Carboloy Alnico magnets, 
but rather believe that new fields of use 

(cont-nued on page 22) 
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flying saucer? 


No, it’s a 27,000 lb., 120-in. 
bronze-rimmed, cast-steel leaf 
for a butterfly valve being man- 
ufactured by Westinghouse. The 
valve will control the flow of 
water through a penstock lead- 
ing to a big waterwheel gen- 
erator in a Southern California 
hydroelectric power generating 
station. The holes shown are on 
the downstream face of the leaf. 
The upstream face is solid cast 
steel. The four protruding “legs” 
are steel supports temporarily 
welded to the structure to speed 
machining and other manufac- 
turing operations. 
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“Put your X Herel” 


“Ever have nightmares? 


“J don’t, often. But I sure had one last 
night! Wasn’t my usual one, being chased 
by a lion and falling off a cliff. In this 
dream it was Election Day. I was at the 
polls, kidding with some of the boys I 
knew ... but they weren’t kidding back. 
They looked sort of worried or scared 
or something. 


“Anyway, I got my ballot, stepped into 
the voting booth and pulled the curtain. 
I wet the end of the pencil... to make my 
X’s big and black. Then the nightmare 
part began. 


“A tough-looking soldier stepped into 
the booth. He put his finger on the ballot 
and said, ‘Pzt your X THERE! And THERE 
... and THERE...’ None of the names I'd 
picked, either. He had a big black gun 
pointing right at me. 


“That was last night. Today, all day, I’ve 
been thinking about it. I'd known that 
was how some elections got settled in 
other places. But it never occurred to me 
before how lucky I was to be a citizen of 
this country. Here I vote according to my 
conscience, not a gun. And I do other 
things the way I please .. . like going to 
church, or picking out my own kind of 
job down at the Republic plant. Try that 
where there’s no freedom! 


“That's it... Freedom! We've got all the 
A) Freedom in the world. But, 
=e 
6) honestly now, do we really appre- 
ciate it? Do you? I admit I’ve done 
my share of griping . .. probably never 
will get over that habit. 


“But, with Freedom-grabbers at work 
here as well as abroad, I want to be sure 
on Election Day that we’re all alone in 
that voting booth. With nobody to tell 
us, ‘Put your X THERE!’ No sir!” 


REPUBLIC STEEL 


Republic Building, Cleveland 1, Ohio 


Fig 
( REPUBLIC ) 
STEEL 


Republic BECAME strong ina strong and 
free America. Republic can REMAIN 
strong only in an America that remains 
strong and free...an America whose many 
thriving industries have brought the world’s 
highest living standards to her people. And in 
serving Industry, Republic also serves America. 
Take, for example, the Food Processing Industry. 
Here untold millions of pounds of food are 
processed, refrigerated, packed, canned and 
frozen for the American table. And here Republic’s 
gleaming Enduro Stainless Steel can be found on 
the job ... in vats, cookers, sterilizers, mixers, 
coolers, to name but a very few... guarding faith- 
fully the food your family eats. 


* * * 


advertisement, write Dept. H, 


For a full color reprint of this 
t Republic Steel, Cleveland 1, Ohio 
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ENGINEERING... 
(continued from page 13) 


or financial enterprises; whether public 
utilities or manufacturing plants. The 
fundamentals of engineering are supple- 
mented by sequences essential to prepara- 
tion for industrial engineering; such as: 

1.Methods: Tool engineering, time 
and motion study and factory manage- 
ment. 

2. Cost Control: Engineering, econo- 
my, cost accounting, budgeting control, 
standard costs. 

3. Personnel: Psychology, personnel 
administration & scientific management. 

The primary purpose of industrial en- 
gineering is to train students in engineer- 
ing fundamentals, the second is to train 
them in engineering management, and 
the third is to develop a well-rounded 
graduate. 

The curriculum may be divided into 
four parts: basic engineering (mathe- 
matics, chemistry, physics, drafting and 
mechanics) ; other engineering courses 
(thermodynamics, electrical engineering, 
and fluid mechanics), intended primarily 
to tie together and round out the basic 
engineering training; industrial engineer- 
ing courses (methods, cost control, per- 
sonnell and coordination) to train stu- 
dents in engineering management funda- 
mentals and acquaint him with the tools 
and techniques of management, and hu- 
manities (English composition, litera- 
ture, history, and speech) to meet the 
third objective of developing a well- 
rounded graduate. 

In order to follow the trends 1n the 
industrial engineering curriculum, I 
have abstracted parts from two recent 
* studies made on the subject. Mr. 
Thuerning at Pennsylvania State Col- 
lege in the fall of 1949 found, in re- 
sponse to questionnaires to former stu- 
dents and their employers, that the fol- 
lowing changes were recommended: 

Basic engineering—no change 

Tndictrial encineeringe= crpand or no 
change. 

Other 
change. 

Humanities—expand or no change. 

In the field of humanities, both the 
graduates and firms feel that the follow- 
ing subjects should be considered for ex- 
pansion in the order named: speech, 
psychology and economic studies. They 
also favor a course in statistics as well 
as a course in report and better writing. 
The present shop training in machine, 
foundry and welding is adequate. 

It seems, from tabulation formulated 
by Mr. E. Laitala at the University of 
Illinois that the optional approach to 
providing industrial engineering instruc- 
tion seems to have served its purpose and 
that the degree granting department is 
taking over. From schools all over the 
United States, it can be seen that the in- 


engineering—reduce or no 


18 


dustrial engineering and management 
area is no longer considered like frosting 
on a cake, but rather an integral part 
of the cake itself. The most common 
comment, according to Laitala, was that 
the engineering curriculum in general 
has undergone study and revision de- 
signed toward strengthening the instruc- 
tion. In a few schools the engineering 
curriculum now calls for four and a 
half or five years of study. 

A committee at Ohio State University 
made a study in 1944 of the engineer- 
ing field. They came up with the follow- 
ing findings: 

1. The second World War brought 
out the importance of preparing for 
the profession of industrial engineer- 
ing. 

2. The Societies Hammond Commit- 
tee on ‘‘Engineering Education After 
the War’ issued a report emphasizing 
the need for a careful analysis and 
revision of the curriculum. 


3. The returned vets want the best 
education obtainable. 


4. The trend of education is towards 
a longer period of schooling. 


This study at Ohio State University 
resulted in a five year engineering cur- 
riculum there and at a few other col- 
leges. Most engineering colleges that 
have the five year curriculum work it on 
a cooperative basis. An example is 
Northwestern University where after 
the first three years, the student alter- 
nates a period of schooling with a period 
of work for two more years. 


Some industrial men made a study of 
the industrial engineering curricula and 
made these recommendations: industrial 
engineering education should be aimed 
at a broad field of specialization. The 
chief realm of the industrial engineering 
is in the field of production planning 
and control, factory layout, cost reduc- 
tion, manufacturing, expense, budget- 
ing, evaluation, and similar lines. The 
industrial engineering curriculum should 
be directed towards an adequate prepara- 
tion in these fields rather than distribut- 
ing the students efforts over subjects 
which have only occasional application. 
Recommendations were made to broaden 
the courses in industrial organization, 
humanities, and industrial relations. The 
importance of training personal adjust- 
ment to business and the cultivation of 
the spirit of cooperation in all engineer- 
ing students was emphasized. 

The second part of the article shall 
be devoted to industrial engineering oc- 
cupation. 

One of the first things we want to 
know is what an industrial engineer 
does. They make surveys of how indus- 
trial plants or businesses are operated, 
and, on the basis of such studies, pre- 
pare recommendations to the executives 
for changes in the way machinery is 


made or in the set up of employees. In- 
dustrial engineers work principally for 
industrial enterprises such as manufac- 
turers, electric utilities, firms or man- 
agement consultants, universities, or are 
self-employed as consultants. 

The greatest demand for industrial 
engineers appears to be in manufactur- 
ing companies where eighteen per cent is 
needed. Eleven per cent of those em- 
ployed in steel companies and a very 
large percentage of engineers employed 
in miscellaneous business concerns are 
industrial engineers. 

The results of a study made by Mr. 
R. M. Barnes in regard to the number 
of industrial engineers employed in re- 
lation to the size of a plant are shown 
below. 


No. of No. of 
Employees Ind. Engineers 
0-500 4.5 7°46 

3.75 748 

501-2000 Lea 
13.3 48 

2001-15000 34. "46 
76.7 748 

All Plants 12.4 ’46 
25.1 748 


The average size of the eighty plants 
surveyed in 1946 was 1,800 hourly em- 
ployees and the ‘average plant” had 124 
people in its industrial engineering de- 
partment. In 1948, the average size of 
89 plants surxeyed was 2,021 and this 
“average plant” had 251 people in its 
industrial engineering department, an in- 
crease of over 100 per cent. The num- 
ber of industrial engineers per 1,000 em- 
ployees has increased from 7 in 1945 to 
14 in 1948. 

The employment outlook for industri- 
al engineers appears good. Industrial en- 
gineering was not an overcrowded field 
before World War II and was still an 
open field before the Korean war. 

In summarizing, we find that the in- 
dustrial engineer has come a long way 
since the days of Frederick Taylor. In 
the study of the curriculum it is appar- 
ent although the basic ideas have not 
been changed, there have been some 
changes in industry. There are also indi- 
cations that the established four year 
curriculum might be replaced by a five 
year curriculum or school-work plan. In 
the brief study of the occupation, we 
find that industrial engineering covers 
a large field, but its main purpose is in 
increasing production most effectively. 
Engineers work principally for industrial 
enterprises where management is diffi- 
cult. The outlook for the industrial en- 
gineer is good with salaries limited only 
by the ingenuity of the individual. 


Some men think they have made a 
success of life, when all they have made 
is money. 
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Hottest thing in the skies 


JET AND ROCKET SHIPS top them all for high flying speeds 
—and searing engine temperatures! 


Zooming through the air at speeds far faster than sound, 
their engines generate heat that would soften any ordinary 
steel. 


Special alloy steels to withstand the terrific heat and 
pressure of the jet powered engines are made by adding 
such alloying metals as chromium, tungsten and vanadium. 
Not only in aviation but in almost every field alloy steels 
are on the job. 


Our automobiles and ships are safer and stronger be- 
cause of the alloy steels used in them. The gleaming, stream- 
lined trains in which we ride get their combination of 
beauty, strength and lightness from steel made tough and 
stainless by the addition of chromium. 


Furnishing steel makers with alloys essential to the man- 
ufacture of special steels is but one of the important jobs of 
the people of Union Carbide. They also provide the giant 
carbon and graphite electrodes for the electric arc furnaces 
which are used to make many of these fine steels. 


FREE: Learn more about the interesting things you 
use every day. Write for the 1951 edition of the illus- 
trated booklet “‘Products and Processes”’ which tells how 
science and industry use Union Carbide’s Alloys, 
Carbons, Chemicals, Gases, and Plastics in creating 
things for you. Write for free booklet K. 


Union CARBIDE 


AND CARBON CORPORATION 
WCE 


30 EAST 42ND STREET NEW YORK 17, N. Y, 


Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include 


ELECTROMET Alloys and Metals’ « 
LINDE Oxygen « 
PRESTONE and TREK Anti-Freezes  « 


HAYNES STELLITE Alloys e 
Prest-O-LITE Acetylene 
BAKELITE, KRENE, and VINYLITE Plastics 


NATIONAL Carbons ¢ ACHESON Electrodes 
e EVEREADY Flashlights and Batteries 
PYROFAX Gas «© SYNTHETIC ORGANIC CHEMICALS 
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GRILL CLOTH... 


(continued from page 9) 

At high frequencies, eddy currents are 
induced in the coil former, and the 
former, with its associated diaphragm, 
vibrates, emitting desired energy. Since 
the mass of the voice coil is too great, it 
is permitted by the elastic coupling to 
remain at rest, or to respond to any low 
frequency excitation which may be pres- @ 
ent. Since very little power is present at 
high frequencies, there is no danger of 
the voice coil being required to exceed 
its dissipation capacity. 

The magnetic structure plays an im- 
portant part in all of this. The flux 
field it must provide must be uniform 
and sufficiently wide so that the voice 
coil is not permitted to leave the region 
of uniform flux density, else serious dis- 
tortion, reduced efficiency, and possible 
speaker damage may ensue. From all 
the foregoing “yes, but” conditions, it is 
obvious that designing a single speaker @ 
to cover the audible spectrum with mini- 
mized distortion is a very arduous, and 
not always successful task. 

Numerous multiple speaker systems 
have been designed to achieve full, wide 
range response. They are commonly 
called ‘‘woofer-tweeter” systems, of 
which the co-axial is the most famous 
example. In these systems, a crossover 
network divides the impressed signal; 


Fig. 2. Cross-sec- 
tional view illus- 
trating arrange- 
ment of the three 
channels, 


Low Frequency Diaphragm-—— S\ 
\ 


High Frequency Horn —-—— ——-\ \ 
High Frequency US pa 


Low Frequency Unit—— EN 
\ 


Z_mid Frequency Unit 


Mid Frequency Horn —— 


part going to the low frequency repro- 
ducer, the “woofer,” and part going to 
the high frequency unit, the “tweeter.” 
In the coaxial speaker the two units are 
mounted so that their axes are collinear. 
The tweeter may be a small cone speak- 
er or a small horn. 

The woofer is a large cone speaker. 
Since a small speaker mounted so near 
a large cone may result in distortion, 
either due to cancellation or diffraction 


practice lately has been to make the 
woofer cone a continuation of the tweet- 
er. This may be done in several ways: 
the tweeter may be a small cone driven 
by a small voice coil set inside the cen- 
ter pole of the large voice coil structure 
of the woofer, with the woofer cone rep- 
resenting an extension of the smaller 
cone, while another method is to design 
the center pole of the woofer with a 
hollowed-out portion corresponding to 


ing mechanism of the tweeter at the 
rear. The woofer cone then acts as a 
continuation of the flared horn. A recent 
extension of the coaxial system consists 
of the last described coaxial speaker with 
a second tweeter mounted at the front 
of the woofer cone and slightly de- 
centered to minimize diffraction effects. 
This “tri-axial” speaker extends the high 
frequency response beyond the limit of 
average hearing. 


at or near the crossover frequency, the 


the flare of a horn, and placing the driv- 


(to be concluded in December issue) 
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Largest selection of gifts 


for everyone at 


Robeson’'s 
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STATEMENT OF THE OWNERSHIP, MANAGEMENT, 


AND CIRCULATION REQUIRED BY THE ACT OF CON- 
GRESS OF AUGUST 24, 1912, AS AMENDED BY THE ACTS 
OF MARCH 3, 1933, AND JULY 2, 1946 (Title 39, United States 
Code, Section 233) 


Of The Illinois Technograph published January, February, March, 
bee December, at Urbana, Illinois for 


April, May, October, Novem! 
October 1, 1951, 


1. The names and addresses of the publisher, editor, managing 
editor, and business managers are: 

Publisher, Illini Publishing Company, Champaign, Illinois; 

Editor, Henry P. Kalapaca, Champaign, Illinois. 

Business manager, Richard Kenna, Champaign, Illinois. 


2. The owner is: the Illini 


I Publishing Company, a non-profit 
corporation. 


3. The known bondholders, mortgagees, and other security holders 
owning or holding 1 per, cent or more of total amount of bonds, 
mortgages, or other securities are: none. 


4. Paragraphs 2 and 3 include, in cases where the stockholder 
or security holder appears upon the books of the company as trustee 
or in any other fiduciary relation, the name of the person or corpora- 
tion for whom such trustee is acting; also the statements in the two 
paragraphs show the affiant’s full knowledge and belief as to the 
circumstances and conditions under which stockholders and security 
holders who do not appear upon the books of the company as trustees, 
hold stock and securities in a capacity other than that of a bona fide 
owner, 

Richard E. Kenna, Business Manager. 


Sworn to and subscribed before me this 19th day of October, 1951. 
(SEAL) Margaret E, Cain 
(My commission expires Jan. 2, 1955.) 
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tor the’ Take-along Radtophone i 


You’ve undoubtedly read how useful 
our Armed Forces found their port- 
able radiotelephones. Now this indis- 
pensable military instrument has be- 
come even more efficient. 


At the Signal Corps’ request, RCA 
engineers undertook to streamline the 
older, heavier model—which many a 
soldier of World War II called “the 
backie-breakie.” Following principles of 
sub-miniaturization— pioneered at RCA 
Laboratories—every one of its hundreds 
of parts was redesigned. Models were 
built, tested, rebuilt, and finally RCA 
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New portable radiotelephone, of less weight but longer range, designed and built by RCA engineers. 


Longer range, but lighter weight 


came up with an instrument weighing 
only 29 pounds. Its range is double that 
of the World War II model. 


Even more important, under present con- 
ditions of pressing need, RCA was able to 
beat the most optimistic estimate of the time 
needed to design such an instrument by 
nearly three months. Signal Corps engineers 
have called this “A major engineering and 


production achievement.” 
% * * 


See the latest wonders of radio, television, 
and electronics at RCA Exhibition Hall, 36 
West 49th St., New York. Admission is free. 
Radio Corporation of America, RCA Build- 
ing, Radio City, New York 20, N. Y. 


Continue your education 
with pay—at RCA 


Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
—offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are on!y five of the many 
projects which offer unusual promise: 

© Development and design of radio re- 
ceivers (including broadcast, short-wave 
and FM circuits, television, and phono- 
graph combinations). 

e Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 

e@ Design of component parts such as 
coils, loudspeakers, capacitors. 

@ Development and design of new re- 
cording and producing methods. 

e Design of receiving, power, cathode 
ray, gas and photo tubes. 

Write today to College Relations Divi- 
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 


RADIC CORPORATION of AMERICA 
World Leader in Radio — First in Television 
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SKIMMING ... 


(continued from page 16) 


will be opened, for which existing mag- 
nets are not suitable. 

Compared with Alnico-5 magnets, 
generally rated as the most powerful in 
commercial use, the new magnet is less 
powerful in large sizes but more power- 
ful in small sizes. 

Laboratory experiments with a new 
magnet about the size of an eraser on a 
lead pencil, and a similar sized Alnico-5 
magnet, show the new magnet to have 
lifting power 24 times greater than that 
of Alnico-5, and about eight times more 
resistance to demagnetization. 

“Magnets are limited in size by their 
tendency to demagnetize themselves if 
opposite poles, which are at the ends of 
the magnet, are brought too close to- 
gether by cutting the magnet shorter and 
shorter. The new magnet has a strong 
resistance to this tendency,” the scient- 
ists explained. 

They said that this resistance to de- 
magnetization, called coercive force, en- 
ables the cobalt-platinum magnet to be 
more efficient in smaller sizes than any 
permanent magnet now in commercial 
use. 

Other advantages of the new magnet 
are its ductility, or ability to be drawn 
into wire or thin sheets, and its compara- 
tive ease of machining. Alnico magnets 


In small sizes, the world’s most 
powerful magnet. (Courtesy of GE). 


can be machined only with great diffi- 
culty. 

Early work on the new magnetic alloy 
was first done by German scientists in 
1935. However, GE research scientists 
say they have greatly improved the mag- 
netic properties of the alloy over those 
attained by the Germans. 


electric helmsman 

Steering a ship by remote control 
from practically any strategic spot or 
board has been. made possible by a new 
device called the “electric helmsman”’ 


recently developed by GE engineers. 

Primary use of this unit would b 
during combat operations when th 
normal steering stations had been dis 
abled by enemy fire. In addition, th 
device can be utilized for etfectiv 
“close-in” direction of intricate man 
euvers such as docking, breeches buo 
transfers, and other normal or emer 
gency movements. 

The new instrument is controlled b 
a small knob located on the top of a 
enclosure which is strapped to the user’ 
chest. The instrument is plugged int 
the steering control system at specia 
outlets located at widely separated po 
sitions throughout the ship. From thes 
points, it is electrically coupled with | 
special steering power unit in the steer 
ing engine room where the rudde 
mechanism is located. 

The unit is now being fitted on a de 
stroyer for Navy use. An earlier mode 
has been successfully tested on a simula 
Naval vessel during the past two year: 


A Utah woman kept coming back t 
the mobile unit for additional ches 
X-rays. Finally the nurse on duty aske 
the woman, ‘‘Isn’t this the fifth or sixt 
time you’ve been in for an X-ray?” 

“Oh, yes—and. it’s wonderful!” th 
woman exclaimed. “I feel better afte 
every treatment.” 


CONGRATULATIONS 


to the 


Fighting Illini 


eee ee 


Best Wishes for a 


Rose Bowl Victory 
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715 SOUTH WRIGHT STREET 


Books and Supplies 


for every engineering need 


* 


ILLIN] UNION 
BOOKSTORE 
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ON THE CAMPUS 
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~ LOCKHEED'S » 


great future ~~ 


Sar" 
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_ 
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There’s a better future—a better 
job—waiting for engineers at 
Lockheed Aircraft Corporation, in 
beautiful San Fernando Valley. At Lockheed you are 
well-paid from the start; work in modern, air-conditioned 
Offices; receive training that prepares you for promotion—you are 
part of a team known for leadership in aviation.* 


These Lockheed planes show why Lockheed— 
and Lockheed engineers - earned that reputation for leadership; 


THE VEGA— THE HUDSON BOMBER— THE P-38 LIGHTNING— THE F-94— THE SUPER CONSTELLATION— 


flown to fame by Charles Lindbergh, first American plane to fight first 400 mile-per-hour first all-weather jet interceptor larger, faster, more powerful; the 
Amelia Earhart, Wiley Post. in World War 11. fighter-interceptor. assigned to duty with America's plane that bridges the gap between 
aerial defense forces. modern air transport 


and commercial jet transport. 


The jet of the future— 


POOTR OOOO ODED OT ETD O ETE O HOHE ETO O08 


\f your placement officer 
is out of brochures, write: 


the plane you will help 


create—belongs in this y M. V. Mattson > x 
Employment Manager. s 


sesssesvesessecesteseeseececceeesenee fame. There will always 
be empty frames like this, waiting to be filled by Lockheed engineers. That's CTO ¢ K H E F D 
AIRCRAFT- CORPORATION 


Burbank, California 


seoeeoeeoovceseeoseroees 
eeeeeeecosscccscococes 
D 


why Lockheed will always need forward-looking engineers. So why not 
make Lockheed’s great future your future. See your placement officer for 


illustrated brochures explaining work—and life—at Lockheed. “Aeronautical training is not necessary; 
Lockheed will train you. 
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NAVY PIER... 
(continued from page 10) 


presented the bell to the Chicago Un- 
dergraduate Division. 

This bell which was on locomotive 
no. 1150 rang while pulling such famous 
trains as the crack Panama Limited. It 
rang again on the morning of February 
10, 1951 when a distinguished group of 
the State and railroad officials used it 
it to signal the commencement of the 
second century of the transportation or- 
ganization. 

Dean Trezise in accepting this me- 
mento remarked, ‘‘President Johnston: 
On behalf of the college of engineering 
of the Chicago Undergraduate Division 
of the University of Illinois, I accept 
this bell from the Illinois Central Rail- 
road. It has served you well. We recog- 
nize its symbolic value in that it was 
chosen to herald in the second century 
of high achievement. We are not only 
honored to accept it on this occasion 
as an honor bell, but we are deeply sen- 
sitive to the sentiment which it carries. 
It has achieved its place of honor after 
years of service. We pledge you that it 
will be so held in high respect by the 
college of engineering. 

The names of the students hereon will 
be etched in honor. May its gleaming 
surface never tarnish, but shine in the 
reflected honor of credit to the Univer- 


WAYNE E. JOHNSTON 


sity with gratitude to the state and 
devoted service to humanity. 

Each privilege brings its obligation. 
May the students whose names will be 
engraved on the bell and those who will 
be subsequently- so honored never 


a stain on its surface or the name of 
Alma Mater.” 

The function of this bell at the Chica- 
go Undergraduate Division will be to 
honor those students recognized for su- 
perior scholarship in the college of en- 
gineering. The names of these students 
will be inscribed on the bell: 

January, 1948 

William Keith Miller 

Frederick Le Roy Voelz 

June, 1948 

William H, Eiszner, Jr 

Robert B. Laube 

January, 1949 

Gordon W. Breuker 

Bruce W. Capek 

June, 1949 

James D. Cleary 

Harry F. Hillman 

January, 1950 

Thomas F. Leahey 

Robert Uyetani 

June, 1950 

Desmond Francis Collord 

John Paul Tisevich 

January, 1951 

John Itsuo Kaya 

Henry Michael Musal 

Harry D. Newman 


The CONGRESSIONAL REC- 
ORD of 19 September carried the fol- 
lowing speech by Representative Crum- 


cast (continued on page 28) 


Big Tannery Cools Remarkable Storage 


with Frick Refrigeration 


W. D. Byron & Sons of Maryland 
have operated a well known tan- 
nery at Williamsport since 1897. 

The hide storage room, measur- 
ing 96 by 46 ft., is now air condi- 
tioned by a special Frick system of 
the central-station type. Tempera- 
tures between 31 and 33 degrees 
F., and relative humidities of 85 to 
Refrigerating Mathie Room, Cooling 90 per cent, are constantly main- 
Tower and Condensers at the Byron tained. (In a room that cold, such 

Tannery ° i ° 
a high moisture content is most 
unusual.) Shrinkage losses are thus 
= prevented, and the 600 tons of 
= hides are kept in first-class condi- 
tion. H. G. Burrill & Associates, 
Baltimore, consulting engineers. 
The Frick Graduate Training Course 
in Refrigeration and Air Conditioning, 
operated over 30) years, offers a career 
in a growing industry. 


9 DEPENDABLE REFRIGERATION SINCE 168, 
WAVYNESBORO, PENNA. fas US.Ad 


Also Builders of Power Farming and Sawmill Mochinery 


Two Frick Ammonia Compressors at the 
Byron Tannery, Williamsport, Md, 
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Three cables in one! that 


was the solution sought, for supplying 
power, operational control and com- 
munication to a pumping house 414 miles off shore in Lake Okee- 
chobee, Florida. 

As usual, Okonite engineers were consulted on the problem. Their 
studies showed that it was possible to combine a three-fold function 
in one cable. This was accomplished by the use of Okolite high- 
voltage insulation whose electrical characteristics permitted carrier 
current to be superimposed on the power conductors. 

The result was a single Okonite-insulated cable — steel-armored for 
the 41/4 underwater miles, with a non-metallic sheath for an addi- 
tional 214 miles underground—which supplies not only power an 
operation control, but a communication circuit as well. 


Tough jobs are the true test of electrical cable... arid! 
installations on such jobs usually turn out to be Okonite. 


| insulated wires and cables 
8787 
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AL ENDRES 1!S ONE of a team of Standard research 
men engaged in testing the effectiveness of a new 

“ powder against plant fungi in the greenhouses at 
Whiting. Men at Standard Oil’s Whiting laboratories 
often work in close conjunction with research proj- 
ects at university centers. 


AL CHECKS EFFECTS of a spray on an apple tree with 
Lloyd Boyd. This is part of another project being 
carried on in our Whiting greenhouses. Al also worked 
on control, and corroborative tests that led to devel- 


opment of petroleum fractions to kill weeds. 


How chemistry is winning 
the War on Weeds 


AGRICULTURAL weed control has for a long 
time presented chemistry with one of its 
most interesting problems. Recent successes 
in this field by petroleum scientists demon- 
strate the broad scope of activity to which 
research men in Standard Oil’s Whiting 
laboratories are daily exposed. 

The story of weed control begins with 
wartime manpower shortages on truck farms. 
Vegetable crop failures increased because 
weeding could not be done by hand. Scien- 
tists discovered that certain petroleum cuts 
would rid carrot crops of weeds without 
harm to flavor. 

This led to further experiments on the 
weed-killing possibilities of petroleum frac- 
tions by Dr. B. H. Grigsby and his assist- 
ants at Michigan State College—cooperating 


Standard Oil Company 


910 South Michigan Avenue, Chicago 80, Illinois 
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with groups of scientists at other agricultural 
colleges. Great progress was made on weed- 
control in the cultivation of celery, aspara- 
gus, caraway, dill, parsnips, and cranberries. 


Another tough weed-elimination problem 
was crab grass. To do the job, it was neces- 
sary to find a killing agent which would 
knock out the crab grass, yet leave other 
grasses unharmed. Recently, Standard Oil 
has been able to announce successful test 
results on the petroleum fraction which is 
today’s miracle crab grass killer. 


These are just a few of the many problems 
that give young Standard Oil research men 
the satisfaction of knowing they have con- 
tributed to an advance in our way of living 
through new uses for petroleum and petrole- 
um products. 
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WATER 


(continued from page 7) 
cooperation and with the fewest possible 
federal agencies involved. Referring to 
the Missouri Valley Authority, Chinn 
said, ‘““The Missouri Basin Comprehen- 
sive Plan has so many agenciés*#tvolved 
and such a multitude oe generalities, 
plans, and details covéring everything 
from. majorstream improvements . to 
gopher eradication, and teaching people 
how to use-electricity, that it appears it 
may never ‘produce any action of bene- 
fit to speak’ of, and may eventually 
collapse “ef its own weight.” 

At the same session, William F. Guy- 
ton, a consulting engineer from Austin, 
Texas, spoke on “Analysis and Use of 
Groundwater Data.’ There is no na- 
tional water shortage,’’ said Guyton. 
Guyton showed that intelligent use of 
our water resources would prevent seri- 
ous shortages which, he pointed out, are 
definitely local in character in Illinois. 

Two other papers by Richard Hazen, 
New York Consulting Engineer and 
Stifel W. Jens, St. Louis Consulting 
Engineer, rounded out the basic data 
use part of the program. 

The final hydrology session had to 
do with ‘““Water Use.” Louis R. How- 
son, Chicago Consulting Engineer, told 
the Conference that “America’s fresh 
water supplies are not vanishing and 


Siete 


Sook 


Weather men of MIT flew to the conference in their “Weather Plane,” a 
B-17 equipped with many special devices for measuring weather. 


shortages are neither 


creasing.” 


Howard E. Degler, Kansas City Pri- 
vate Water Conservation Engineer pre- 


universal nor in- dicted widespread use of chemical sea 
water freshening, particularly for coasta 


cities within 25 years. Along the sam 
(continued on page 28) 
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Waterproof 
Black, available 
with either dropper 
or curved quill 
stopper. 


Furst in 
PURE WATER 
Since 1878 


BARNSTEAD 


WATER 
STILLS 


Barnstead Laboratory and Indus- 
trial Water Stills are the proven 
standard of the scientific and 
industrial world. They produce 
water of unvarying consistency 
and unmatched purity. Easy to 
operate, easy to clean, they pro- 
vide pure water at low cost. 


arn 


Wanok Mae aC US PAY OFF 


Over 100. sizes and 
models to meet any 
pure water require- 
ment. 


Slead x 


STILL & STERILIZER CO. 


45 Lanesville Terrace, Forest Hills, Boston 31, Mass. 
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How Honeywell Controls help the World’s Largest 
Bomber “thread a needle” from 45,000 feet 


Speeding 45,000 feet above enemy terri- 
tory, the B-36 makes a tough target for 
anti-aircraft gunners and _ interceptor 
pilots. 

But—at this altitude accurate bombing 
is difficult. Nearly nine miles up, the 
slightest pitch, roll or yaw during the 
plane’s bomb run can cause the bombar- 
dier to miss by hundreds of vital yards. 

To help solve this critical problem, 
Honeywell’s Aeronautical Division engi- 
neered ‘a ‘special adaptation of the 
Honeywell Electronic Autopilot. Coupled 
with the bombsight, the Autopilot flies 
the plane truer than any human pilot. 
No wonder it’s said the B-36 can “thread 
a needle” 45,000 feet below! 

That’s only one of many vital functions 


America lives better —works better with Honeywell Controls 


Honeywell controls perform in the all- 
important fields of aviation, guided mis- 
siles and atomic energy. 

Today, fabulous new control devices in 
these and other fields are being developed 
by the men in our expanding engineering 
and research sections. Many of these 
workers are keen-minded young men only 
recently graduated from the universities. 

Equipped with the latest scientific 
instruments, they find their work at 
Honeywell often calls for fascinating 
research in the realm of pure science. 

There’s real opportunity for engineers 
at Honeywell—for this is the age of 
Automatic Control —everywhere youturn. 

And Honeywell has been the recognized 
leader in controls for more than 60 years! 


For information about opportunities in our engineer- 
ing and research departments write us, stating your 
qualifications. Depending on the location you prefer, 
send your letter to Personnel Depts Minneapolis- 
Honeywell, Minneapolis 8, Minn.; Personnel Dept., 
Minneapolis-Honeywell, Brown Instruments Division, 
Philadelphia 44, Pa.; or Personnel Dept., we 


| AONEYWEAL olis-Honeywell, Micro Switch Division, Freeport, I 


Honeywell 
Tout ue Corttrols. 
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WATER... 
(continued from page 26) 

line Paul W. Reed of the U. S. Water 
Pollution Control Division in Chicago 
told the Conference that fresh water 
supplies are the backbone of our national 
existence and must not be wasted. He 
said, ‘“‘Water destruction by pollution 
deprives us of its use as surely as if it 
weren't there.’ Walter Picton, of the 
National Security Resources Board, 
spoke of a tremendous increase in water 
consumption in the last fifty years for 
such uses as irrigation, farms, munici- 
palities, private industries, and steam 
power generating plants. “Responsibility 
for intelligent planning of water supply 
and use should be local, with the full 
benefit of federal advice and coordina- 
tion,” Picton said. 

The Chemistry sessions were held on 
only one day, Tuesday, October 2, and 
were devoted to four addresses. In the 
first one, H. H. Uhlig, Director, Cor- 
rosion Laboratory, M.1.T., Cambridge, 
Massachusetts spoke on ‘Corrosion 
Fundamentals.” He told the conferees 
that more basic research is needed from 
universities and industries to discover 
new techniques and improve existing 
ones for control of waterway corrosion 
which causes billions of dollars damage 
annually and wastes precious manpower 
and metals: 


Professor W. H. Rodebush of the 
physical chemistry department, Uni- 
versity of Illinois, reported that his de- 
partment and the State Water Survey 
have learned some more things about 
water and ice behavior during the last 
15 years of cooperative research. He 
spoke of finding that free water in 
some plants crystallizes in temperatures 
above the freezing point, which is why 
some varities of corn are killed by tem- 
peratures around 40° F. In winter 
wheat, he said, this crystallization of 
free water occurs slowly and so does not 
damage the cells. Also at the chemistry 
session papers by A. S. Behrman, Chi- 
cago consultant and F. G. Straub, re- 
search professor of chemical engineer- 
ing at the University of Illinois were 
heard. 

The Weather-Radar Conference at 
the Allerton Park was attended by 133 
scientists from all over the United 
States and three foreign countries. 


This was the first conference meet- 
ing of this group since 1947 when a few 
weather-radar scientists met informally 
at the Massachusetts Institute of Tech- 
nology. Radar weather men of the 
Massachusetts Institute of Technology 
flew to the conference in their ““Weath- 
er Plane” a B-17 equipped with many 
special devices for measuring weather. 
The purpose of this plane is to take ob- 


partners in creating 


good as new. 


KEUFFEL & ESSER CO. 


Est. 1867 


NEW YORK * HOBOKEN, N. J. 
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@ ALBANENE,* a K&E product,is the preferred tracing paper 
in thousands of drafting rooms. It is transparentized, not with 
messy oils that leak, but with a special synthetic trans- 
parentizer developed by K&E. ALBANENE does not turn 
brittle or lose its transparency with time. After years it is as 


Kee 


Drafting, 
Reproduction and 


*Trade Mark® 


Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes. 


servations in weather that is being ol 
served by ground radar. It contai 
equipment for measuring temperature) 
pressure, dew point, turbulence, size ¢ 
drops, and for capturing and preservin 
individual drops and snow flakes whi! 
flying through the disturbance zone 

While most of the papers presente 
at the Weather-Radar conference we 
of a highly technical nature, they a! 
aimed at the use of radar in solvin 
the more perplexing weather problem: 
At M.1.T. for instance, the Weather 
Radar group is interested in why ij 
rains. The Illinois State Water Surv 
Weather-Radar scientists are intereste! 
in how much rain falls when it is rair 
ing, in addition to the areal distributio! 
of rain. 

The Survey maintains two weather 
radar stations in I]linois in a cooperativ 
research program with Illinois farmer 
and others interested in improvin; 
weather data collection. 

Highlight of the conference was th 
dedication banquet on Tuesday evenin; 
in the Illini Union at which Directo: 
C. Hobard Engle of the Department o 
Registration and Education delivered thi 
key of the new Water Resources Build 
ing to a representative of the Universit: 
of Illinois. Over 500 of the nation’s toy 
scientists attended the conference durini 
the three-day session. 


NAVY PIER... 
(continued from page 24) 


packer (R, 3rd Dist. Indiana; B. S. eng 
N. U. ’38) which will be of interest t 
engineers: 

“Mr. Speaker, I have today intro- 
duced a bill authorizing the Postmas- 
ter General to issue a special postage 
stamp during 1952 commemorating 
the centennial of the American Society 
of Civil Engineers. 

One hundred years ago, engineering 
in America was divided into only two 
branches—military and civil. Al- 
though we now have many specialized 
branches of engineering and many 
national societies of engineers, all are 
a part of the one-time civilian or civil 
engineering profession. As such, all 
have a real interest in celebrating the 
centennial ofengineering in 1952. 

During the past century, our coun- 
try has developed to a position of 
world leadership very largely through 
the contributions of engineering and 
technology. The centennial celebra- 
tion is viewed as an opportunity to 
commemorate the services of the en- 
gineering profession and to bring to 
the people of this country and of the 
world a more complete understanding 
of the reasons why the United States 
has become great, and of the contribu- 
tions of engineering to its develop- 
ment. : 

(continued on page 30) 
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CHEMICAL PROBLEM... 


Climate-proof Concrete 


. concrete for highways that 
will withstand the destructive 
effects of freezing weather. 


SOLUTION... 


. cement made with Vinsol® 


« Resin ...alow-cost Hercules rosin 


derivative. When added to Port- 
land cement in minute quantities, 
it makes concrete that’s filled with 
tiny bubbles of air. This entrained 
air serves as an internal “cushion’”’ 
against alternate freezing and 
thawing . . . prevents damage to 
the pavement. Today, Portland 
cement manufacturers use more 
Vinsol for highways and structural 
jobs than all other air-entraining 
agents combined. 


COLLEGE MEN... 


This is but one example of the 
far-reaching chemical develop- 
ments in which you could partici- 
pate at Hercules—in research, 
production, sales, or staff opera- 
tions. It suggests the ways Her- 
cules’ products serve an ever- 
broadening range of industries 
and end-uses. For further infor- 
mation, write for 28-page book, 
“Careers With Hercules’. 

» 


Hercules’ business is solving problems by chemistry for industry... 


. . . paint, varnish, lacquer, textiles, paper, rubber, insecticides, adhesives, soaps, detergents, 
plastics, to name a few, use Hercules synthetic resins, cellulose products, terpene chemicals, 
rosin and rosin derivatives, chlorinated products, and other chemical processing materials. 
Hercules explosives serve mining, quarrying, construction, seismograph projects everywhere. 


HERCULES 


YOVEMBER, 1951 


HERCULES POWDER COMPANY, Wilmington, Del. 


inconsoaareo 


Sales Offices in Principal Cities 
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USE THE 
WORLD'S BEST 
at 
NO EXTRA COST 


Begin your career by 
doing what the mas- 
fers do ... use 
CASTELL with the 
famous imported 
graphite. It costs no 
more than ordinary 
domestic brands. 


18 superlative de- 
grees that match ev- 
ery mood of genius. 
Ask for CASTELL 9000 
at your college sup- 
ply store. 


CASTELL 


~ yewark 48° 
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NAVY PIER... 
(continued on page 28) 


All of us have enjoyed the benefits 
of the engineering and technological 
progress than has placed us in the 
forefront of the nations of the world. 
While the United States occupies only 
six percent of the land area of the 
world, and although we have less than 
seven percent of the world’s popula- 
tion, we possess 58 percent of the 
world’s telephones, 76 percent of the 
world’s automobiles, 31 percent of the 
world’s radio and TV sets, 40 per- 
cent of the world’s electrical produc- 
tion, and 27 percent of the world’s 
newspapers. 

Mr. Speaker, in fairness to the en- 
gineering profession and ourselves, I 
think we should take this opportunity 
of recognizing the tremendous service 
to our national progress which it has 
helped to make possible. In our pres- 
ent critical times it is important for us 
to take this opportunity of revtewing 
our history so that everybody will 
understand and appreciate why our 
American system has made us the 
world’s leading nation.” 


BY S) 8; 

At their final meeting in the Spring, 
1951 semester, the Society elected the 
following engineers to serve as officers 
for the forthcoming semester: Benjamin 
Svoboda, President; Robert Crescio, 
Treasurer; and James H. Trail, Secre- 
tary. The Society has planned several 
interesting meetings and will present 
prominent engineers from the various 
fields of the profession. Meetings are 
held the first Tuesday of each month 
and all interested engineers are welcome. 
Professor J. C. Chaderton is the sponsor. 


AS ME 

The student branch of the American 
Society of Mechanical Engineers held 
its first meeting on Tuesday, September 
25th. Associate Dean of Engineering 
Trezise addressed the students encour- 
aging them to take part in student ac- 
tivities. Mr. Norman R. Sherman, Per- 
sonnel manager - Link - Belt Company 
spoke on “What Industry Expects of 
Young Engineers.” 

Officers elected at this meeting are 
Milton Diller, Chairman; Harry Rog- 
ers, Vice Chairman; Oliver Smith, Sec- 
retary and Gerhard Gauger, Treasurer. 

Professor J. S. Kozacka is honorary 
Chairman and sponsor. 


AS lee hi aels 

The following students were elected 
to offices of the student chapter of the 
American Institute of Electrical Engin- 
eers at their meeting held September 
25th: Charles Kersch, President; Mel- 
vin Mendralski, Vice President; Felix 
Prosia, Treasurer, and Vito Minerva, 
Secretary. 


Featured at this meeting was a sho 
ing of an Illinois Bell Telephone Co: 
pany movie illustrating electronic ¢ 
vices in telephony. 


AIA 

The student chapter of the Americ 
Institute of Architects at their init 
meeting elected the following offic 
to serve for the 1951-52 season: Lor 
Moro, President; Robert Brittain a 
Warren Anderson, Vice Presiden: 
Paul Ehrlich, Secretary; Dan Grimsi 
Treasurer; and Don Pyskacek, Histo 
an. 

Professor H. B. McEldowney is t 


sponsor. 


INTRODUCING ... 


(continued from page 12) 


Bob Johnson, present holder of t 
office, is a June, 1952 graduate in ae 
nautical engineering. He came _ he 
from Hirsch high school in Chicas 
Active in many endeavors here on cai 
put, Bob is an active member of the I 
stitute of Aeronautical Sciences as w 
as being a member of Gamma Alp 
Rho and Sigma Phi Delta, engineeri 
social fraternity. 


This is Bob’s 


fourth semester. as 


BOB JOHNSON 


member of the Engineering Counc 
Last year he was chairman of the } 
Pat’s ball committee. Also, he is a fori 
er Tech staff member. 

Bob has no immediate plans for aft 
graduation. Since he is in the advance 
Air Force ROTC, he says that he w 
receive his reserve commission and — 
placed on active duty. His past milita 
experience consists of membership in t 
International Guard. 

Bob calls himself a “frustrated inal 
trial designer.” His hobby is art, a 
once loose of Uncle Sam’s fetters, — 
believes he would like to do industr 
design work. 
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Do you want a career with a future ? 


More and more of America’s outstand- 
ing engineers are carving fine careers for 
themselves at Boeing. They’ve found a 
future here in an Engineering Division 
that’s been growing steadily for over 
35 years. 

If you measure up, there’s great op- 
portunity here for you, too, and the 
rewarding experience of working on 
some of the nation’s most vital pro- 
grams such as the B-52 and B-47 jet 
bombers, guided missiles and other 
revolutionary developments. 


NOVEMBER, 1951 


You'll associate with men of highest 
renown, men who can help further your 
own standing. You'll find here research 
facilities that are among the world’s 
finest. And you'll enjoy a good salary 
that grows with you. 


More housing is available in Seattle 
than in most other major industrial 
centers. Or, if you prefer the Midwest, 
similar openings are available at the 
Boeing Wichita, Kansas, Plant. In- 
quiries indicating such a preference will 
be referred to the Wichita Division. 


Decide now to build your career at 
Boeing after graduation. Boeing has 
continuing needs for experienced 
and junior aeronautical, mechanical, 
electrical, electronics, civil, acousti- 
cal and weights engineers for design 
and research; for servo-mechanism 
designers and analysts; and for 
physicists and mathematicians with 
advanced degrees. 


For further information, 
consult your Placement Office or write: 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Company, Seattle 14, Washington 
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TECHNOCRACKS 


edited by Tom Tucker, ch.e. ‘53 


As a service to our readers who are 
“slightly” hazy on their rhetoric, we 
print the following: 


PARTS of SPEECH 
NOUN: What you call your girl. 
There are proper nouns and common 
nouns. A proper noun is what you intro- 
duce her to other people by. A common 
noun is “darling.” 

VERB: What freshmentry to write 


sentences without. 


ADJECTIVE: A word of richness and 
vigor which must not be used in, polite 
society. 

ADVERB: What you use to really 


split an infinitive with. 


CONJUNCTION: What you stall 
around with when you don’t know what 
to say. 


ARTICLE: A word of indefinite value, 
depending on whether you are writing a 
telegram or a thousand word theme. 


PREPOSITION: The favorite word 
for ending a sentence with.—Very poor 
grammar. Use a period. 


IN MEMORY OF 
MRS. ALPHA WHITE 
WEIGHT 309 LBS. 


Open wide ye heavenly gates 

That lead to heavenly shore. 

Our father suffered in 
through, 

And Mother weighs much more. 


passing 


x  *% | & 
Would you like to be buried alive? 
No, I’d rather die first. 
* * * 
Teacher: What does s-t-o-i-c spell? 


Boy from you-know-where: A stoic? 
That’s the boid what brings babies. 
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The Iowa Engineer has reported on 
research done on the dynamics of lip- 
stick distribution. This research is based 
on two fundamental laws of engineer- 
ing. 

1. When two surfaces meet, one of 
which is coated with a layer of lipstick, 
a certain distribution of the lipstick 
takes place. 


2. The second surface, which was 
originally clean, retains part of the ma- 
terial. 

Using these laws, an important equation 
is derived. 


(P)(N)+(t)/(1) 
—=(A,) (A= TF C(O) 


D is the lipstick distribution, P is the 
pressure in pst, N is the number of ap- 
plications/minute, t is the time in sec- 
onds, and I is the intensity of the light. 
It is to be noted that the density of lip- 
stick varies inversely as the intensity of 
light. Thus, as the light goes to 0), the 
amount of lipstick will approach infinity. 

Continuing with the formula, Al and 
A2 are the area of transmittér and re- 
ceiver respectively, T is the temperature 
(centigrade temperature of the mouth), 
and Q is the surface condition (deter- 
mined by coefficient of friction). Experi- 
mental verification of this equation will 
require a great deal of research. Any 
volunteers ? 


"Tis the night before payday, and all 
through my jeans I’ve hunted in vain 
for the ways and means. Not a quarter 
is stirring, not even a bit; the green- 
backs have left me, the pennies have 
Cute 

“Forward, turn forward, O time in 
thy flight, and make it tomorrow just 
for tonight! 


An Indian struck oil so he went int 
town to spend his money. Among othe 
things, he bought the most expensivi 
car available. With the driving lesson 
the salesman gave him, came this ad 
vice: ““‘When you see something comin; 
toward you, pull off the road and let i 
pass.” 

The next day the Indian was back 
He wanted a new car. The other on 
was no good. When asked why, he ex 
plained, “Me see dog coming dows 
road. Me pull off. Let go by. Me se 
car coming down road. Me pull off. Le 
go by. Me see bridge coming dowi 
road. Me pull off to let go by. BOOM 
Car no good.” 

“Ts that you, Charles?” It was th 
voice of an angry woman. 

A jolly voice, ‘““Zash me, dear.” } 

“Here I have been standing at th 
head of these stairs for two hours. Oh 
Charles! How can you? 

The man straightened up somehow 
“Shtanin’ on yore head on the stairs 
Jenny, I’m sh’rized! How can I? | 
can’t! Two hours, too! ‘Shtror’inar 
woman!” 

Pate See 

His father had taken Sandy to th 
theater. In his eagerness to get a fron 
seat in the upper balcony, Sandy fel 
into the pit. 

His father leaned anxiously over thi 
rail and called: 

“Come back here, Sandy, fer good 
ness sake; it’s haulf a croon extra doo 
there.” 

% % 3k 

Some of the first American jokes wer 
those inscribed on New England tomb 
stones. The following are some of th 
better ones. 

Beneath these stones do lie, 
Back to back, my wife and I. 
When the last trumpet the air 


shall fill, 
If she gets up, I’ll just lay 
still. 


This stone was raised by Sarah’s lor 
Not Sarah’s virtues to record— 
For they're well known to all th 
town— 
But it was raised to keep her down. 
a 


“Was his bankruptcy due to a lack o 
brains?” 

“Yes, a lack and a lass.” 

“T want to see a doctor. Be this th 
place?” 

“This is where I practice.” 

“Don’t want no person to practice 0: 
me; I want a doctor to cure me.” 

3k * * 

“But you should love your enemies, 
the preacher told the Indian. 

“T do,” answered the Red-man. 
love rum, whisky, tobacco, and women. 


ras 
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